him the child must resort to it in order to maintain contact with his fellow beings.
Spoken Language Spoken language implies communication between two brains, or rather two minds. Without entering into discussion concerning the age-old problem of the relation of brain to mind, it can be agreed that mental processes are in some way mediated in the brain. The brain also controls the functional activity of the organs which produce sounds of speech and those which receive sounds made by other people. The function of the brain with regard to spoken language is, therefore, threefold, to receive, to interpret and to express.
Reception depends primarily upon hearing. Unlike the eye, the ear can never 'close down', nor has it any power of selection, but must transmit to the first auditory station in the temporal lobe, through a complicated chain of connexions, whatever medley of sounds is received by the cochlea. From then onwards the mind takes charge. Having decided to listen it proceeds to select the significant or 'foreground' speech elements from the general background of noise, arranges them in orderly groups and finally in the light of intellect and the warmth of emotion interprets their meaning. Interpretation depends upon many stored memories not only of the verbal symbols themselves and of the people, objects, activities and trains of thought which they represent, but also of the countless emotions which invest them. As we go through life, every spoken word adds to its fundamental of meaning many overtones of implication. Expression is inaugurated by the mind's decision to reply, after which comes the marshalling of relevant ideas and their formulation in language, then the appropriate kinaesthetic assembly, and finally, the motor impulse which puts the required muscles in action to produce results in time, tune In their recent book, Speech and Brain-mechanisms, Penfield and Roberts (1959) have described three regions in the cortex of the dominant hemisphere (usually the left) which they have outlined with electrodes, and which they believe to be concerned with 'ideational speech'. They consider that the 'interpretative cortex' is adjacent to the 3rd or posterior of these speech areas, i.e. is situated in the temporal and inferior parietal regions. They further report:
'In a child a major lesion of the posterior speech cortex would produce a transfer of the whole speech mechanism to the opposite hemisphere. Examples of completely successful transfer of speech mechanisms from the left to the right hemisphere of children under three or four years of age are numerous. The upper age limit is not certain . . .' and, of great interest to those concerned with the special learning difficulties of brain-injured children, they consider the lesions of the corresponding area in the non-dominant hemisphere are associated with 'loss of awareness of the body scheme and of the spatial relationships around him'. This biological learning appears to reach its zenith in the first two or three years of life, concurrently with the rapid growth and maturation of the brain, and gradually tapers off by the age of 6 or 7 years, after which habits of functioning appear to be firmly fixed. Richter (1959) Impaired Hearing. The child speaks as he hears. Speech sounds in common with other varieties of sound possess attributes of pitch, intensity and duration. The human ear is capable of hearing about 10 octaves in pitch. The speech range covers some 7-octaves from about 100 to 10,000 cycles per second. The frequencies below 1,200 provide most of the energy, resonance and emotional colour of speech, while those above 1,200 cycles are concerned mainly with its intelligibility (Fry, 1957 The ability to comprehend spoken language therefore necessitates the capacity to hear and interpret a sequence of complicated sounds which vary rapidly by 71 octaves in pitch and 30 decibels in intensity, and of which the individual units endure only a fraction of a second. It will be obvious that impaired hearing over any part of the speech range, and particularly over the high (consonant-carrying) tones, will lead to delay in the development of speech. Severe loss over the middle and lower frequencies will prevent its spontaneous acquisition altogether. The danger of wrongfully deeming children with impaired hearing mentally retarded must never be forgotten (Sheridan, 1944) . Provided the interpretative faculties are intact the young child can make excellent use of a very imperfect field of hearing, but only if he is given expert auditory training, and an efficient hearing aid, in the critical period (Whetnall, 1956 (Whetnall, , 1958 Ling, 1959) . The importance of following up all infants 'at risk', and of early diagnosis, cannot therefore be overstressed (Ballantyne, 1959 what is said to them, especially when short, simple sentences are used, but in reply they use only single words or fragmentary phrases helped out with gestures. They are often shy because they realize their social disability but they are friendly and co-operative once their confidence is won. There is frequently a family history of delayed speech. They usually begin to talk at about 3j-4 years of age and then rapidly catch up with their contemporaries, without any apparent damage to their personality or to their ultimate scholastic achievement.
More complex forms of this 'developmental aphasia' or dysphasia sometimes occur. Although they are rare, cases crop up in the experience of every paediatrician and otologist. These children show no auditory loss for faint noises or pure tones, and their intelligence on performance tests may be average, but they are slow to attach meaning to everyday sounds, and particularly to spoken words. Their speech, when it eventually appears at about 3 e to 5 years, is often severely defective in articulation and syntax. They rarely become fluent conversationalists. Some show slight motor clumsiness. Many have special learning difficulties with regard to reading, writing, spelling and drawing. The condition (or group of conditions) has been variously described as auditory imperception, word deafness, strephosymbolia or dyslexia according to the chief presenting symptom. There is sometimes a history of difficult birth, serious illness in the first years of life or frank head injury, so that it is tempting to hypothesize neurological damage rather than developmental delay. Many of the children appear to recover spontaneously, or perhaps learn tricks to circumvent their difficulties, by 9 or 10 years. The condition merits further, co-ordinated investigation.
Brain Injuries. Brain damage causing language disorder may result from birth traumas or defects of cellular metabolism in the perinatal period and, in later infancy and childhood, from cerebral inflammations or head injuries. It is often impossible to decide whether the gross language disorders which occur in the cerebral palsies are the result of damage to the auditory, motor, or interpretative functions of the brain, or to combinations of all these. Many of these children suffer from additional handicaps, such as deafness, eye defects, epilepsy, mental retardation, specific learning difficulties, disturbances of the body image and problems of behaviour. In other cases of confirmed or suspected brain injury motor disabilities may be slight or absent, and the presenting symptoms are learning difficulties, problems of behaviour, or language disorders. All types of brain-injured children, however, have one characteristic in common. They tend to show, from day to day, a baffling inconsistency of response to testing procedures and to therapy, so that one is driven to the conclusion that essential connexions between the various brain mechanisms sometimes function and sometimes do not.
The meaningless, and non-progressive. I have not had the opportunity to observe groups of non-speaking psychotic children over a prolonged period of time, but in visits to hospitals and special units I have never seen them engage in the meaningful makebelieve play normal nursery school children so richly invent, and which, in more primitive form, engrosses the attention of little mongols when they are given appropriate opportunities. The age when spoken language appears in psychotic children is of considerable prognostic significance. Kanner and Eisenberg (1955) have recently reported, in a longterm follow-up of 40 psychotic children, that of 19 who were not speaking by the age of 4j years, only one subsequently did so. I cannot myself recollect ever seeing a child who had not begun to use spoken language by 6 years who later spontaneously developed it.
Conclusions
Given normal opportunity to learn, recognizable spoken words may be expected to appear between 14 and 20 months and by 2-2k years the child is usually putting words together to make little sentences. The commonest causes of delay in the development of spoken language are deafness and mental backwardness. Full expert assessment of the hearing and the intelligence is, therefore, the first step in differential diagnosis. Regarding the rarer causes of delay it needs to be remembered that lesions of the central nervous system occurring in the first few years of life have been inflicted on plastic and rapidly growing tissues, and only time can tell whether the resulting damage is permanent, or capable of compensation, or open to recovery.
The first five or six years are therefore critical for diagnosis, treatment and training. However unpromising he may at first sight appear to be, the young child handicapped by a disorder of spoken language should be given the benefit of expert advice and supervision during these vitally important early years. Otherwise, lacking the means of communicating with his fellow beings, he may be condemned for the remainder of his life to emotional solitude and intellectual silence.
